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(54) EMBOSSING RELEASE MATERIAL AND PRODUCTION THEREOF 

(57)Abstract: 

PURPOSE: To improve embossing properties at the time of production and to enhance 
embossing retention and repeating properties at high temp, at the time of use as a release 
material by applying uneven embossing processing to the surface of a 'support and providing a 
silicone resin layer containing an acryloyl group to the support so as to follow the surface state 
thereof. 

CONSTITUTION: An embossing release material is produced by coating a support with a 
silicone resin having an acryloyl group, applying embossing processing to the coated support 
and irradiating the silicone resin layer with ultraviolet rays or electron beam or both of them to 
cure the same. The coating amount of the silicone resin layer is set to 0.5-50g/m2 and the 
silicone resin is applied using a gravure roll, a transfer roll coater or a bar coater. 
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• * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The release agent for mold attachment characterized by preparing the silicone resin layer which contains 
an acryloyl radical in the form where concavo-convex embossing was performed to the support surface, and the 
concavo-convex front face of this base material was met in the release agent for mold attachment. 
[Claim 2] The manufacture approach of the release agent for mold attachment characterized by becoming the 
process which applies the silicone resin which contains an acryloyl radical in a base material in the manufacture 
approach of the release agent for mold attachment, and the process which carries out embossing to the base material 
which applied the silicone resin containing an acryloyl radical from the process which hardens ultraviolet rays, an 
electron ray, or its both by irradiating about the silicone resin layer containing an acryloyl radical. 



[Translation done.] 
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' * NOT ICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the release agent for mold attachment manufacture especially also 
in it about the release agent which used papers, such as cast paper, art paper, coat paper and fine coated paper, and 
paper of fine quality, or a polyester resin film as the base material. 
[0002] 

[Description of the Prior Art] The mold release layer which consists of a polypropylene regin, silicone system resin, 
and alkyd system resin is prepared on base materials, such as paper of fine quality and coated paper, and the release 
agent for mold attachment is used as a release agent which casts an urethane paste, a vinyl chloride sol, etc. in 
production processes, such as synthetic leather, a carbon fiber prepreg, flooring, and a marking film. 
[0003] Although the role of the release agent used for synthetic leather manufacture is mold release of the resin coat 
held and dried until resin solutions, such as an urethane paste, dried, since the shape of surface type of a release 
agent is imprinted, in casting, it serves also as the duty of mold attachment. Since the barrier nature which does not 
infiltrate a resin solution into a base material, the mold-release characteristic from which after desiccation can 
remove a resin coat easily, the thermal resistance at the time of desiccation, and a release agent are repeatedly used 
as a property required for a release agent in many cases, they are flexibility for moderate tensile strength, tear 
reinforcement, curl balance, and a support surface not to break, scratch-proof nature, etc. 

[0004] When manufacturing imprint objects, such as synthetic leather which has flat front-face nature (an enamel, 
mat, etc.) Although what is necessary is to use coated paper and cast paper for a base material, and just to process'a 
it top with detachabihty resin, when manufacturing an imprint object with mold attachment It is the purpose which 
defends the type of crack of the base material according to the repeatability of a minute part, or sharp irregularity 
especially, and, usually the lamination layer which uses as a principal component the polypropylene resin with 
which itself mainly has a certain amount of detachabihty is prepared in a support surface. For example, when the 
resin which constitutes synthetic leather is an urethane paste, since the drying temperature is usually lower than the 
melting point of polypropylene, the lamination of polypropylene is used abundantlv 
[0005] 7 

[Problem(s) to be Solved by the Invention] In creating the release agent of such mold attachment As described by 
JP,64-10626,B a polyolefin resin lamination base material The problem that it cannot use when passing softening 
temperature, and the problem that the mold collapses when repeating and using a polyolefin resin lamination release 
agent, Since the adhesive lowness of the polyolefin resin layer desorption for which it comes from the adhesive 
lowness to the paper of polyolefin resin etc., or this polyolefin resin was covered, there was a problem of the heat- 
resistant fall by mixing low density polyethylene etc., aggravation of mold holdout, etc. 

[0006] Other resin, for example, a thermosetting alkyd resin, a denaturation alkyd resin, poly FOSUFAZEN resin, 
etc. were what has the trouble that embossing cannot be carried out, and the trouble that surface gloss is missing and 
a coat layer falls out in use of abundance when an organic silicon compound is used for a coat layer. 
[0007] Even if a surface layer does not fall out even if it will use it repeatedly, if the ionizing-radiation hardening 
film is used for a coat layer according to JP,64-10626,B, or surface gloss does not fall and it casts a chlorination 
vinyl sheet, the fact that the exfoliation force is low enough is reported. However, the big difference was in the 1st 
mold-release characteristic (exfoliation force) and the 2nd mold-release characteristic, the exfoliation force 
fluctuation at the time of being repeat use was large on the common ionizing-radiation hardening film, and there 
was a problem that it could not use in it on parenchyma twice or more. Namely, the compound which has the 
ethylene nature unsaturated bond which forms the ionizing-radiation hardening film, For example, methyl acrylate 
ethyl acrylate, butyl acrylate, 2-ethylhexyl acrylate, 2-hydroxyethyl acrylate, Methyl methacrylate, ethyl 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/26/2006 
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methacrylate, 2-ethylhexyl methacrylate, Acrylamide, methacrylamide, methylol acrylamide, methylol 
methacrylamide, Monofunctional monomers, such as butoxy methylacrylamide and butoxy methyl methacrylamide, 
Ethylene glycol diacrylate, propylene glycol diacrylate, Neopentyl glycol acrylate, 1, 6-hexanediol diacrylate, 3 
organic-functions monomers, such as 2 organic-functions monomers, such as triethylene glycol diacrylate, and 
trimethylolpropane triacrylate, Urethane acrylate, urethane acrylate epoxy acrylate, Epoxy methacrylate, polyether 
acrylate, polyether methacrylate, Polyester acrylate, polyester methacrylate, ethylene acrylamide, Although the 
effect of oxygen which adsorbed the mixture of**** oligomer and prepolymers, such as N and N-(oxy- 
dimethylene) bis-methacrylamide unsaturated polyester, or these resin etc. on the resin front face electron beam 
irradiation or when it carried out UV irradiation and hardened is seemed An imperfect hardening layer remains in a 
pole front face thinly. In itself, since a liquid or binder capacity is weak, a chlorination vinyl sheet is formed on it, 
and this imperfect hardening layer exfoliates easily from the layer which carried out full hardening, when it 
exfoliates. For this reason, although it seemed that the 1st exfoliation force became very small, and did not have the 
fall of surface gloss, either, and there were also no omission of resin, since there was no imperfect hardening layer 
at the time of the 2nd use, it was that to which exfoliation with a chlorination vinyl sheet becomes extremely heavy. 
This inclination is also the same as when an urethane paste is used. 

[0008] Furthermore, the problem in the case of using such an ionizing-radiation hardening layer is in the point that 
stable productivity is missing in the manufacture process, namely, the resin which forms an ionizing-radiation 
hardening layer » a liquid - be - a solid-state ~ be - embossing cannot be carried out if it is not in the condition 
which can carry out [ a form status change ]-izing by heating or pressurization at the time of embossing. For this 
reason, in ordinary temperature, the resin which does not adhere to an embossing roll also adheres to an embossing 
roll with a minute amount at the time of embossing. Resin which forms the common ionizing-radiation hardening 
film heat-hardens gradually, and, especially in heat embossing, forms the hardening film gradually on the concavo- 
convex front face of an embossing roll. There was a fatal problem that it will be faded by the shank of the synthetic 
leather with which the irregularity of the release agent with which embossing of this was carried out manufactures 
as a result the release agent manufactured from the embossing roll which meant becoming shallow with steps and 
became shallow as the release agent was manufactured 
[0009] 

[Means for Solving the Problem] this invention persons came to find out the following invention, as a result of 
studying wholeheartedly a means to solve the above troubles. Namely, as for the release agent for mold attachment 
of this invention, concavo-convex embossing is performed to a support surface. And are the release agent for mold 
attachment characterized by preparing the silicone resin layer which contains an acryloyl radical in the form where 
the concavo-convex front face of this base material was met, and it sets to the manufacture approach. The process 
which applies the silicone resin containing an acryloyl radical to a base material, The release agent for mold 
attachment is manufactured the process which carries out embossing to the base material which applied the silicone 
resin containing an acryloyl radical, and by hardening the silicone resin layer containing an acryloyl radical bv 
irradiating ultraviolet rays, an electron ray, or its both. 

[0010] Hereafter, this invention is explained to a detail. The silicone resin used for this invention is the resin with 
which that it is silicone resin containing an acryloyl radical introduced the acryloyl radical into the end or side chain 
of a molecule principal chain of common silicone resin (mainly poly dimethylsiloxane or the poly dialkyl siloxane) 
by the indispensable condition, or its derivative. At a trade name, it is FM071 1, FM0721 FM0725 and PS583 
(above). Chisso Corp. KNS-50002, KNS-5100, KNS-5300, KP-600, X-62-7052, X-62-7100 X-62-71 12 X-62- 
vS'^'l 1 ^'^ 62 ' 7153 ' X " 62 - 7157 > X-62-7158, KNS-5200, KNS-5300, X-62-7166, X-62-7168, X-62-7177, 
X-62-7180, X-62-7181, X-62-7192, X-62-7200, X-62-7203, X-62-7205, X-62-7931, KM-875 X-62-7296 A/B X- 
^"Inn 5 ^?"So 7 ° 28 A/B ' X - 62 " 5039 A 76 ' X-62-5040 A/B (above) Shin-Etsu Chemical Co., Ltd., RC149,' 
RC300, RC450, RC802, RC710, RC715, RC720, RC730 (above, Goldschmidt), EBECRYL350, EBECRYL1360 
(above, Die Cel UCB), etc. are mentioned. 

[001 1] As a photoinitiator used when [ of this invention ] using especially an ultraviolet curing method, there are JI 
and the acetophenones like a TORIKURORO acetophenone, a benzophenone, a Michler's ketone, benzyl a 
benzoin, benzoin alkyl ether, benzyl dimethyl ketal, tetramethylthiuram monosulfide, thioxan tons, an azo 
compound, etc., and it is chosen from viewpoints, such as a type of the polymerization reaction of radiation-curing 
nature resin, stability, and fitness with a black light. The amount of the photoinitiator used is usually O 1 - 5% of 
range to radiation-cunng nature resin. Moreover, a storage stabilizer like hydroquinone may be used together by the 
photoinitiator. " & J 

[0012] Although the coverage of the silicone resin layer containing an acryloyl radical is not limited, it is within the 
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limits of 0.5 - 50 g/m2 preferably. When coverage is smaller than this range, even if [ than this range ] more [ it 
cannot finish covering irregularity of embossing, and exfoliation may become heavy and ], the effectiveness of 
about [ not contributing to improvement in detachability ], electron beam irradiation, or UV irradiation may fall. 
[0013] As an approach of applying the silicone resin layer containing the acryloyl radical of this invention A 
gravure roll and a transfer roll coater, a bar coating machine, A roll coater, an air knife coating machine, U comma 
coating machine, an AKKU coating machine, A smoothing coating machine, a micro gravure coating machine, an 
air knife coating machine, A reverse roll coater, 4 or 5 roll coaters, a blade coating machine, What kind of coating 
machines, such as a dip coater, a bar coating machine, a rod coating machine, a kiss coating machine, a gate roll 
coater, a squeeze coating machine, a fall curtain coating machine, a slide coating machine, and a die coating 
machine, may be used. 

[0014] The silicone resin layer containing the acryloyl radical of this invention can be hardened by electron beam 
irradiation or UV irradiation. Although a reaction catalyst is added and a silicone resin layer can also be hardened 
by the heating polymerization, it is difficult to have to be cautious of the heat flow of a silicone resin layer at the 
time of heating, and to obtain sharp and detailed irregularity. About 100-300kV is suitable for the acceleration 
voltage which a scanning method, a broad beam method, a car TEMBI-MU method, an ion plasma method, etc. are 
adopted, and irradiates an electron ray as an exposure method of an electron ray. Although the same processing as 
electron beam irradiation can be performed even if it uses a gamma ray, generally, a dosage consistency is low and 
is not desirable as the manufacture approach. Moreover, when using UV irradiation, a sensitizer can be blended and 
used a photoinitiator and if needed. As the light source in the case of using ultraviolet rays, a low pressure mercury 
lamp, a medium-voltage mercury-vapor lamp, a high pressure mercury vapor lamp, a xenon lamp, a tungsten lamp 
etc. are used suitably, for example. ' ' 

[0015] In addition, since hardening of being accompanied by the danger of ozone generating and the silicone resin 
layer containing an acryloyl radical may be checked on the occasion of electron beam irradiation when an oxygen 
density is high, the permutation by inert gas, such as nitrogen, helium, and a carbon dioxide, is performed, and it is 
600 ppm about an oxygen density. It is 400 ppm preferably hereafter. Irradiating in the ambient atmosphere 
controlled below is desirable. 

[0016] In this invention, it is the effect of the silicone resin layer containing the acryloyl radical contained in 
stratum disjunctum that detachability is held at the time of elevated-temperature repeat use of the release agent for 
mold attachment. Especially the silicone resin containing an acryloyl radical can be used without including a 
solvent, and when it hardens by UV irradiation or electron beam irradiation, while the front face has been smooth it 
is hardened small [ curing shrinkage ] therefore compared with common heat-curing silicone resin, the silicone 
resin of a solvent removal mold, and the silicone resin of an emulsion mold. For this reason, it not only has high 
gloss, but the silicone resin layer front face obtained is smooth, and the height of this gloss appears in imprint sides 
such as synthetic leather. Furthermore, probably in order not to take the condition that the silicone chain had been ' 
extended in order to perform spreading and hardening, without including a solvent, or probably because an acryloyl 
radical constructs a bridge in three dimension, it does not understand, but when it is used repeatedly, the exfoliation 
force hardly changes. Moreover, although it is thought that the three-dimension-polymerization of an acryloyl 
radical contributes greatly, even if it uses and uses a solvent for the creation time of synthetic leather etc. repeatedly 
at an elevated temperature, a fluidity, a softening degree, and solubility are small, namely, the mold which carried 
out embossing does not collapse. Furthermore, although it is thought that it is because chemical association can 
probably be performed between a support surface and a silicone resin layer at the time of UV irradiation or electron 
beam irradiation, even if it repeats and uses the obtained release agent, a silicone resin layer does not fall out For 
this reason, as a release agent, it can be used until a base material deteriorates. 

[0017] | Moreover, although the silicone resin containing an acryloyl radical may adhere to an embossing roll at the 
time of manufacture of the release agent for mold attachment, i.e., embossing, it has a self-purification from the 
high spread nature of the silicone resin containing the acryloyl radical before hardening, and detachability, moves to 
a base material side one after another, and does not bury the irregularity of an embossing roll. For this reason, the 
irregularity of embossing does not change at the time of embossing, die pressing of the shank of the uniform depth 
can be earned out, it can be carried out, and a shank does not fade. 

[0018] In this invention, in order to improve the silicone resin layer, the adhesive property of a base material and 
wettability containing an acryloyl radical, surface preparation, such as corona treatment, may be performed to a 
support surface, or surface preparation, such as a subcoat, may be performed. Moreover, back coat layers such as 
curl prevention, electrification prevention, or stratum disjunctum, can be prepared in the rear face of the release 
agent of this invention, and it can contain in a back coat layer, combining suitably an antistatic agent, a hydrophilic 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 6/26/2006 



JP,05-254061,A [DETAILED DESCRIPTION] 



Page 4 of 6 



* binder, a latex, a hardening agent, a pigment, a surfactant, a binder, etc. 
[0019] About mold attachment processing (embossing), no matter what approaches [, such as general matched steel 
embossing, steel/steel embossing, a paper / steel embossing, rubber / steel embossing, the Taira version steel 
embossing, high-pressure embossing, and heat embossing / mold attachment ] it may use, it does not interfere. 
[0020] As a base material used for this invention, although the lamination article of coated papers and synthetic- 
resin films, such as a mold glazed paper besides regular paper stencil paper, glassine, paper of fine quality, art 
paper, coat paper, and cast paper, a synthetic paper, and a metallic foil and paper etc. is used, the natural pulp paper 
which uses the wood pulp of softwood pulp, hardwood pulp, and needle-leaf tree broad-leaved tree mixing pulp as a 
principal component is used advantageously. Although there is especially no limit about the thickness of stencil 
paper, a smooth thing is desirable and the basis weight has desirable 30 - 300 g/m2. 

[0021] The stencil paper which uses as a principal component the natural pulp used advantageously can be made to 
contain various high molecular compounds and an additive in the approach of this invention, for example, starch 
and the derivative of starch (cation-ized starch and phosphoric ester-ized starch --) Polyacrylamides, such as an 
oxidized starch, polyvinyl alcohol, a polyvinyl alcohol derivative (perfect saponification) Partial saponification, 
carboxy denaturation, cation denaturation, other various denaturation polyvinyl alcohol, Desiccation paper 
reinforcing agents, such as gelatin (alkali treatment, acid treatment, various derivatized gelatin), Naturally-ocurring- 
polymers polysaccharide, such as star gum and an alginic-acid derivative, a higher-fatty-acid metal salt, A rosin 
derivative, a dialkyl ketone, the alkenyl, or an alkyl succinic-acid anhydride, Sizing compounds, such as an 
epoxidation higher-fatty-acid amide, an organic fluoro compound, and a dialkyl ketene dimer emulsification object, 
A polyamide polyamine epichlorohydrin resin, melamine resin, a urea-resin, Humid paper reinforcing agents, such' 
as epoxidation polyamide resin, a stabilizer, a pigment, a color, an antioxidant, a fluorescent brightener, various 
latexes, and an inorganic electrolyte (a sodium chloride --) A sodium sulfate, sodium phosphate, a calcium chloride, 
a lithium chloride, You can make it contain combining suitably additives, such as loading materials, such as fixing ' 
agents, such as pH regulator, a sulfuric-acid band, and chlorination aluminum, and calcium carbonates, such as a 
magnesium chloride, magnesium sulfate, and barium chloride, a kaolin, talc, and clay, and an organic electric 
conduction agent. You may make it distribute in a pulp slurry in a paper-making phase, and may make it add in the 
Tab size after paper making, and these inclusions may apply a solution by various coating machines 
[0022] 

[Function] In the release agent for mold attachment of this invention, good detachability and mold attachment 
nature are held at the time of mold attachment in elevated-temperature repeat use, without the exfoliation force's 
hardly changing in repeat use, and a silicone resin layer falling out, in order that the acryloyl radical contained in a 
silicone resin layer at the time of use of the release agent for mold attachment may construct a bridge in three 
dimension. Especially the silicone resin containing an acryloyl radical is small, curing shrinkage hardens it while 
the front face has been smooth, and it gives an imprint side with a feeling of gloss. In the production process of the 
release agent for mold attachment, even if it adheres to an embossing roll, a self-purification occurs from the high 
spread nature of silicone resin, and detachability, the silicone resin containing an acryloyl radical does not bury the 
irregularity of an embossing roll, can carry out die pressing of the shank of the uniform depth, and can carry out it 
its mold holdout is high, and its manufacture stability is good 
[0023] 

[Example] Hereafter, although an example explains this invention in detail, the contents of this invention are not 
restricted to an example. 

[0024] As a base material for example 1 release agents, the stencil paper (the Mitsubishi Paper Mills make process 
paper stencil paper) in which the basis weight of 100g/m2 carried out the clay court was used. On this base material 
the silicone resin (the Shin-Etsu Chemical make, trade name X-62-7200) containing an acryloyl radical was applied' 
by 4 g/m2 by the multi-roll coater. Subsequently, ** which applied this silicone resin The silicone resin which 
performs 80-degree C heat embossing to **** with metal / paper embossing roll, performs electron beam 
irradiation (an electron curtain, ESI company make) so that an absorbed dose may serve as 3Mrad(s) with the 
acceleration voltage of 200kv in nitrogen-gas-atmosphere mind (200 ppm of oxygen densities), and contains an 
acryloyl radical was stiffened, and the release agent for mold attachment was obtained. . 
[0025] As a base material for example 2 exfoliation material, the PET film (the thickness of 80 micrometers 
product made from the diamond foil) which performed corona treatment was used. It is at 4 g/m2 in a multi-roll 
coater about the silicone resin (made in Goldschmidt, a trade name RC 720) containing an acryloyl radical It 
applied. Subsequently, 130-degree C heat embossing was performed to the base material which applied this silicone 
resin with metal / paper embossing roll, and in nitrogen-gas-atmosphere mind (200 ppm of oxygen densities), with 
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• the acceleration voltage of 200kv, the silicone resin which performs electron beam irradiation (an electron curtain, 
ESI company make), and contains an acryloyl radical was stiffened so that an absorbed dose might serve as 3Mrad 
(s), and the release agent for mold attachment was obtained. 

[0026] As a base material for example 3 release agents, the same process paper stencil paper as an example 1 was 
used. It is silicone resin (the Shin-Etsu Chemical make, trade name KNS5300) containing the acryloyl radical which 
mixed the photoinitiator (it is 2% of the weight of the Ciba-Geigy IRUGA cure 905 to resin) 8 g/m2 It applied 80- 
degree C heat embossing was performed with metal / paper embossing roll, it hardened using high-pressure 
mercury UV irradiation lamp 2 LGT of 120 w/cm, and the release agent for mold attachment was obtained. 
[0027] As a base material for example 4 release agents, the same process paper stencil paper as an example 1 was 
used, the silicone resin (the Shin-Etsu Chemical make --) containing the acryloyl radical which mixed the 
photoinitiator (it is 2% of the weight of the Ciba-Geigy IRUGA cure 905 to resin) A trade name KNS5300 is 
applied by 8 g/m2, 80-degree C heat embossing is performed with metal / paper embossing roll, and partial 
hardening is carried out using high-pressure mercury UV irradiation lamp 1 LGT of 120 w/cm. Next, with the 
acceleration voltage of 200kv(s) The silicone resin which performs electron beam irradiation (an electron curtain, 
ESI company make), and contains an acryloyl radical was stiffened so that an absorbed dose might serve as 3Mrad 
(s), and the release agent for mold attachment was obtained. 

[0028] The paper in which the same basis-weight 100 g/m2 as an example 1 carried out the clay court as base 
material paper for example of comparison 1 release agents was used. The resin constituent shown below was 
applied by the coverage of 15 g/m2 by the roll coater. 

The [resin constituent] epoxy acrylate (Showa High Polymer make, RIPOKISHI UR-90) 100 weight section, the 
trimethylolpropane triacrylate 10 weight section, the benzoyl methyl ether 3 weight section, the methyl-ethyl- 
ketone 250 weight section. Evaporated the methyl ethyl ketone after spreading, the embossing roll warmed at 60 
degrees C performed embossing, it was made to harden with a 4kW black light, and the release agent for mold 
attachment was obtained. 

[0029] After the thing excluding benzoyl methyl ether from the resin constituent of example of comparison 2 
example 1 evaporated spreading and a methyl ethyl ketone similarly, performed embossing similarly, and irradiate 
the electron ray of 5Mrad(s) with electron-beam-irradiation equipment (an electron curtain, ESI company make) it 
was made to harden, and the release agent for mold attachment was obtained. 

[0030] As base material paper for example of comparison 3 release agents, the same stencil paper as an example 1 
was used. As silicone resin, the addition reaction mold silicone resin (the Toshiba Silicone make, trade name XS 
56-707) which does not contain an acryloyl radical was applied by solid content 4 g/m2 by the multi-roll coater 
After removing a solvent, 80-degree C heat embossing was performed, silicone resin was hardened with the 150- 
degree C heat drying furnace, and the release agent for mold attachment was obtained. 

[0031] The trial shown below about the release agent obtained above in examples 1-4 and the examples 1-3 of a 
comparison was performed. The result is shown in Table 1 . 

[0032] In the manufacture conditions of [mold holdout and manufacture stability] each example and the example of 
a comparison, the 500m manufacture trial was performed and the release agent for mold attachment at the time of 
the early stages of manufacture (a sample 1 is called) and manufacture termination (a sample 2 is called) was used 
as a sample. About each sample, 2cm around for the same pedicel was analyzed with the three-dimension 
granularity measuring instrument on condition that the 500 directions sampling of X, and the direction of Y 500 line 
sampling, and the longitudinal-plane-of-symmetry average of roughness height SRa, ten-point average-of- 
roughness-height SRz, maximum height SRma, and the maximum trough height SRv were found. It asked for the 
ratio (/o) to the parameter of the three-dimension surface roughness of the sample 2 to a sample 1. As mold holdout 
it expressed with the average of the ratio of these four parameters. Mold holdout and manufacture stability are so ' 
good that this numeric value is high. 

[0033] The mixture of the polyvinyl chloride (paste resin) 100 weight section, the dioctyl phthalate 60 weight 
SeC J 1 ° n ^2 ie o? A a ^! n , 8 3gent ( azodicar b<>namide) 3 weight section, the antioxidant (common chemical company 
make KF-80A-8) 3 weight section, and the calcium-carbonate 10 weight section was applied to [initial exfoliation 
force] each sample by the thickness of 20g/m2 as the following resin constituent. After spreading and 210 degrees 
C Heat hardening was earned out for 2 minutes at temperature. The exfoliation force was expressed with the peel 
strength of the foaming Pon chlorination vinyl sheet of the test piece of 15mm width of face, and the release agent 
tor mold attachment. b 

[0034] Again, similarly, it applied and stoving of the same resin constituent was carried out to each sample used for 
the initial exfoliation force of the [secondary exfoliation force]. Peel strength was measured similarly. 
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f0035] To each sample used for the initial exfoliation force of the [repeat exfoliation force], the actuation which 
creates the same Pori chlorination vinyl sheet was repeated 5 times, and the 5th peel strength was measured to it. 
[0036] Each sample which finished the trial of the initial [layer on the strength] exfoliation force was compared 
with each sample which finished the trial of the repeat exfoliation force, extent of omission of a surface layer was 
judged visually, and it expressed as layer reinforcement. Exfoliation of the average and the nonpermissible range 
was judged [ the thing without exfoliation ] for exfoliation of A and the permissible range to be **. 
[0037] The gloss of the Pori chlorination vinyl sheet obtained by the trial of the initial exfoliation force of [gloss] 
was measured. What cloudiness is easily seen in what is excellent in surface gloss, and is regarded as on the average 
and a front face in what has surface gloss to some extent was made into **. 

[0038] The irregularity of each sample obtained by the trial of the initial exfoliation force of a [embossing crack] 
was observed with the stereoscopic microscope. That in which A and an embossing crack generated what the crack 
of the resin of the embossing section was not regarded as in the sample was judged bv ** 
[0039] ~ 
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[0040] Evaluation .. In use, the exfoliation force hardly changes repeatedly as a release agent, and a silicone resin 
layer does not fall out by the polymerization of an acryloyl radical, and good reiterative type attachment nature is 
obtained by work of the silicone resin layer in which the release agent created in the example contains an acryloyl 
radical at the time of mold attachment. Since an acryloyl radical is contained in silicone resin, a front face is smooth 
and an imprint side with a feeling of gloss is given. It is the process which manufactures the release agent for mold 
attachment, and even if it adheres to an embossing roll, a self-purification occurs from the high spread nature of 
silicone resin, and detachabihty, the silicone resin containing an acryloyl radical does not bury the irregularity of an 
embossing roll, can carry out die pressing of the shank of the uniform depth, and can carry out it, and mold holdout 
and its manufacture stability are good. 
[0041] 

[Effect of the Invention] Also from evaluation of this invention, the mold attachment nature at the time of 
manufacture and manufacture stability are good, and can supply the release agent excellent in the mold shelf life in 
elevated-temperature use, and repeatability by the approach by this invention, like [ it is ****** and ] at the time of 
the use as a release agent, and practical use value is size. 

[Translation done.] 
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